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DETAILED ACTION 

Claims Under Examination 
Claims 1-15 and 17-30 are pending. 
Claim 16 is cancelled. 

Withdrawn Rejections 

The rejection of claims 1-15 and 17-30 under 35 U.S.C. 101 for non-statutory subject matter is withdrawn 
in view of applicant's amendments to claims 1,21, and 28, fded 03/13/2008, which now is directed to 
presenting data to a user. 

The rejection of claims 1, 2, 3, 9, 19, 20, 21, 23, and 28-30 under 35 U.S.C. 103(a) as being made obvious 
by Dodds et al. (US 6,287,254; Issued: Sept. 1 1, 2001), in view of Luciano et al. (US 6, 063,028; Issued 
May 16, 2000), is withdrawn in view of applicant's amendments to claims 1,21, and 28, and arguments, 
filed 03/13/2008, that combination of cited references does not teach optimizing the parameters of a risk 
prediction model wherein each deviate is weighted in said sum by a weight associated with, and 
indicating a statistical significance of, that set for which said deviate has been calculated, and wherein the 
weights used to weight said deviates are determined with a constraint that said weights associated with 
sets of said data having like genetic data are the same. 

The rejection of claims 1-13, 15, 17-26, 28, 29, and 30 under 35 U.S.C. 103(a) as being made obvious by 
Dodds et al. (US 6,287,254; Issued: Sept. 11, 2001), in view of Tibshirani (Statistics In Medicine, 1997, 
Vol. 16, p.385-395) and Nelson et al. (J Clin Epidemiol, 1998, Vol. 51, No. 3, pp. 199-209), is withdrawn 
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in view of applicant's amendments to claims 1, 21, and 28, and arguments, filed 03/13/2008, that 
combination of cited references does not teach optimizing the parameters of a risk prediction model 
wherein each deviate is weighted in said sum by a weight associated with, and indicating a statistical 
significance of, that set for which said deviate has been calculated, and wherein the weights used to 
weight said deviates are determined with a constraint that said weights associated with sets of said data 
having like genetic data are the same. 



Claim Rejections - 35 USC§ 103 



The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented 
and the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



This application currently names joint inventors. In considering patentability of the claims under 35 
U.S.C. 103(a), the examiner presumes that the subject matter of the various claims was commonly 
owned at the time any inventions covered therein were made absent any evidence to the contrary. 
Applicant is advised of the obligation under 37 CFR 1.56 to point out the inventor and invention dates 
of each claim that was not commonly owned at the time a later invention was made in order for the 
examiner to consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 
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Claims 1-11, 18-23, 28, 29, and 30 are rejected under 35 U.S.C. 103(a) as being made obvious by 
Tibshirani (Statistics In Medicine, 1997, Vol. 16, p.385-395), in view of Nguyen et al. (Bioinformatics, 
2002, Vol. 18, No. 12, p. 1625- 1632), in view of Mariani et al. (Breast Cancer Research and Treatment, 
1997, Vol. 44, p. 167-178), and in view of Walters (What is a Cox Model, Copyright 2001, Vol. 1, No. 
10, p.1-8) 

Applicants' amendment filed 03/13/2008 amended claims 1,21, and 28, which now recite steps 
for (i) collecting non-genetic, genetic, and disease status data; (ii) storing a candidate statistical model for 
calculating disease risk as a function of non-genetic data; and (iii) optimizing model parameters by fitting, 
wherein fitting comprises calculating a sum of weighted deviates, wherein each deviate is weighted in 
said sum by a weight associated with, and indicating a statistical significance of , that set for which said 
deviate has been calculated, and wherein the weights used to weight said deviates arc determined with a 
constraint that said weights associated with sets of said data having like genetic data arc the same . 

Tibshirani teaches a computer-implemented method for determining variables for a Cox 
proportional-hazard model [Abstract]. In particular, Tibshirani teaches collecting a plurality of data sets 
associated with cancer comprising Karaofsky scores, age, sex, state of disease, cell type, treatment, etc. 
[p. 387-389], which shows 'indicators of disease status', and 'non-genetic' data. Tibshirani teaches a 
general Cox statistical model for calculating risk [Section 1, Equations 1 and 2] using non-genetic data 
[p. 387, Example 3], wherein the program is stored on a computer [p. 386, Section 2]. Tibshirani teaches 
optimizing model parameters by calculating deviations in data sets using seventeen variables and using 
full, stepwise, and Lasso models (i.e. which incorporates minimized weighted values as described in 
Section 2) for data simulations [p. 390, Table I, p.391, Section 5.2, and Fig. 2]. Tibshirani teaches 
optimization of model parameters via an argmin function (i.e. target function) [p. 386, f 1]. Tibshirani 
teaches grouping of data indicative of a plurality of factors, wherein groups include values of 0 and 1, 
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determining scores for each variable [Table I], and discarding missing values of data [p. 389, 1 1]. 
Tibshirani teaches the comparison of models after simulation to select and output an optimum model with 
optimum parameters, wherein one model uses a different number of parameters [Table I], and shows 
selecting the appropriate number of coefficients [Table l,and p. 391, Section 5.1]. 

Tibshirani does not teach collecting genetic data, as in claims 1,21, and 28. 

Tibshirani does not specifically teach indicating a statistical significance associated with 
calculated weighted deviates, as in claims 1,21, and 28. 

Tibshirani does not specifically teach calculating weights determined with a constraint that 
weights associated with sets of data having like genetic data are the same, as in claims 1, 2, 3, 19, 20, 21, 
and 28-30. However, this limitation would have been obvious to one of ordinary skill in the art, since 
Tibshirani shows that weights associated with like data sets have the same values [p. 387, lines 12-17]. 

Walters teaches a review of predictive regression models. In particular, Walters teaches the Cox 
regression model for describing a relationship between a plurality of different types of data, equations for 
calculating the predicted risk (i.e. weighted deviates) based upon a sum of weights [p.4, Col. 1 and Table 
2], and determining the statistical significance of each of the variables [p. 4, Col. 2, last |], as in claims 1, 
21, and 28. 

Nguyen teaches a method for predicting cancer survival using hazard regression models applied 
to microarray data (i.e. genetic data) [Abstract, p. 1626, Methods], and teaches the optimization of model 
parameters by fitting data [p. 1626, Col. 2, 13, p. 1630, Col. 1, 12, 13, and Fig. 1], as in claims 1, 21, and 
28. Nguyen suggests this method enables scientists to improve the prediction of cancer survival 
probabilities using high-dimension data [p. 1630, Discussion]. 

Mariani teaches the analysis of non-genetic data using Cox hazard models and neural network 
models [Abstract and p. 175- 176, Appendix], and suggests that risk factors comprise a genetic component 
[p. 173, Col. 1, 13] Mariani also teaches hazard equations for describing coefficients as a linear 
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combination of weights [Col. 175, Col. 2 and p. 176, Col. 1] and optimization of weights based on 
differences between observed and predicted values [p. 176, Col. 1, fl]. In Mariani, suggests a need for 
flexible models that allow for the integration of different types of predictive factors, especially in the case 
of low predictiveness [p. 175, Col.l]. 

It would have been obvious to someone of ordinary skill in the art at the time of the instant 
invention to practice the statistical model to analyze non-genetic data taught by Tibshirani in combination 
with genetic data of Nguyen, since Nguyen shows that Cox regression analysis is widely used in 
biological and medical research [p. 1630, Col. 2, Discussion] and since Mariani suggests that risk factors 
comprise a genetic component [p. 173, Col. 1, T|3]. One of ordinary skill in the art would have been 
motivated to analyze non-genetic data in combination genetic data in order to develop flexible models 
that allow for the integration of different types of predictive factors, especially in the case of low 
predictiveness, as suggested by Mariani [p. 175, Col. 1]. 

Claims 1-15 and 17- 30 are rejected under 35 U.S.C. 103(a) as being made obvious by Tibshirani 
(Statistics In Medicine, 1997, Vol. 16, p.385-395), in view of Nguyen et al. (Bioinformatics, 2002, Vol. 
18, No. 12, p.1625-1632), in view of Mariani et al. (Breast Cancer Research and Treatment, 1997, Vol. 
44, p. 167-178), and in view of Walters (What is a Cox Model, Copyright 2001, Vol. 1, No. 10, p. 1-8), as 
applied to claims 1-11, 18-23, 28, 29, and 30 above, and further in view of Lazzeroni et al. (Proceedings 
of the Survey Research Methods, 1990, p. 260-265). 

Tibshirani, Nguyen, Mariani, and Walters make obvious a computer-implemented for predicting 
disease risk using genetic and non-genetic data, as set forth above. 

Tibshirani, Nguyen, Mariani, and Walters do not specifically teach imputing missing data, as in 
claim 12, or calculating adjustment factors, as in claims 13, 14, and 27. 
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Lazzeroni teaches methods for determining the robustness of models using imputation techniques. 
In particular, Lazzeroni teach imputing missing data based on regression models [Sections 1 and 2], as in 
claim 12. In addition, Lazzeroni teaches weights that are weighted by adjustment factors that have been 
calculated in order to correct for possible bias in the population data [p.261, Col. 2, *^3, and p. 262, Col. 1, 
as in claims 13, 14, and 27. Lazzeroni does not teach the particular equation for calculating 
adjustment factors based on a ratio between population members, as in claims 14 and 27. However, this 
limitation would have been obvious to one of ordinary skill in the art since Lazzeroni teaches adjustment 
factors based on a difference between population members. 

It would have been obvious to someone of ordinary skill in the art at the time of the instant 
invention practice the method made obvious by Tibshirani, Nguyen, and Mariani in combination with the 
analysis methods for imputing missing data and calculating adjustment factors, as taught by Lazzeroni, 
since Lazzeroni teaches methods for assessing the robustness of linear regression models that use 
population data [Section 1]. One of ordinary skill in the art would have been motivated to combine the 
teachings of Lazzeroni in order to improve model accuracy by accounting for model misspecification and 
possible bias in the predictive data, as suggested by Lazzeroni [p. 262, Col. 1, ]|1]. 

Claims 1-11, 18-26, and 28-30 are rejected under 35 U.S.C. 103(a) as being made obvious by Tibshirani 
(Statistics In Medicine, 1997, Vol. 16, p.385-395), in view of Nguyen et al. (Bioinformatics, 2002, Vol. 
18, No. 12, p.1625-1632), in view of Mariani et al. (Breast Cancer Research and Treatment, 1997, Vol. 
44, p. 167-178), and in view of Walters (What is a Cox Model, Copyright 2001, Vol. 1, No. 10, p. 1-8), as 
applied to claims 1-11, 18-23, and 28-30 above, and further in view of Nelson et al. (Journal of Clinical 
Epidemiology, 1998, Vol. 51, No. 3, pp. 199-209). 



Application/Control Number: 10/634,145 Page 8 

Art Unit: 1631 

Tibshirani, Nguyen, Mariani, and Walters make obvious a computer-implemented for predicting 
disease risk using genetic and non-genetic data, as set forth above. 

Tibshirani, Nguyen, Mariani, and Walters do not specifically teach recursively dividing data, as 
in claims 24-26. 

Nelson teaches a method of partitioning data to determine disease subgroups [Abstract and Fig. 
1]. In particular, Nelson teaches the recursive partitioning of data, wherein subjects are assigned to 
subsets according to a set of predictor variables [Abstract and Fig. 1], and splitting criteria (i.e. Gini 
indexing) for identifying variables that minimize variance between case (i.e. disease) and control groups 
(i.e. reference) [p. 207 and 208, Appendix A, and Fig. 1], as in claims 24-26. Nelson suggests their method 
may uncover interactions between predictive variables that may be overlooked in traditional case-control 
studies [Abstract]. 

It would have been obvious to someone of ordinary skill in the art at the time of the instant 
invention practice the method made obvious by Tibshirani, Nguyen, and Mariani using recursive 
partitioning as taught by Nelson et al., since Nelson suggests that recursive partitioning is commonly used 
for disease prediction [p.201, Col. 1, f 1] and since all teach methods of regression analysis [p. 204, Col. 
1, 1 2]. One of ordinary skill in the art would have been motivated to further analyze the risk variables 
using the method of Nelson in order to improve model accuracy by accounting for overlooked 
interactions between predictive variables, as suggested by Nelson [Abstract and p.208, Col. 1, 12]. 

Response to Arguments 

Applicants' arguments, filed 03/13/2008, with respect to the rejections of claims 1, 2, 3, 9, 19, 20, 
21, 23, and 28-30 under 35 U.S.C. 103(a) and claims 1-13, 15, 17-26, 28, 29, and 30 under 35 U.S.C. 
103(a) have been fully considered and are persuasive. Therefore, the rejections have been withdrawn. 
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However, upon further consideration, a new ground(s) of rejection is made in view of applicant's 
amendments to claims 1,21, and 28, directed to optimizing the parameters of a risk prediction model 
wherein each deviate is weighted in said sum by a weight associated with, and indicating a statistical 
significance of, that set for which said deviate has been calculated, and wherein the weights used to 
weight said deviates are determined with a constraint that said weights associated with sets of said data 
having like genetic data are the same. 

Applicants 1 arguments, filed 03/13/2008, that Tibshirani does not teach any adjustment factor or 
weight for individual data sets as in claims 14 or 27 have been considered but are moot in view of the new 
ground of rejection. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Pablo Whalcy whose telephone number is (571)272-4425. The examiner can normally be 
reached on 9:30am - 6pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Marjorie Moran can be reached at 571-272-0720. The fax phone number for the organization where this 
application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained 
from either Private PAIR or Public PAIR. Status information for unpublished applications is available 
through Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

/Pablo S. Whaley/ 

Patent Examiner 
Art Unit 1631 
/John S. Brusca/ 

Primary Examiner, Art Unit 1631 



